Localized hepatic tuberculosis is a rare clinical form of tuberculosis infection; it has signs and symptoms related only to hepatic injury, with minimal or no extrahepatic involvement. It frequently presents as a non-specific syndrome, with systemic manifestations, which can sometimes result in a diagnostic dilemma. A high index of suspicion is required and a definitive diagnosis can be very difficult. We report a case of localized hepatic tuberculosis that presented as fever of unknown origin.
Liver involvement may occur in primary and secondary forms of tuberculosis; it is particularly frequent in patients with disseminated miliary tuberculosis [1] . The local form of hepatic tuberculosis is much less common [2, 3] . Its clinical presentation can be variable, and it is usually non-specific. Signs and symptoms include fever, hepatomegaly, night sweats, weight loss, malaise, anorexia, and abdominal pain. Occasionally, the illness can present as fever of unknown origin (FUO) [3] . Tuberculosis, mainly cases with extrapulmonary localization, remains an important cause of FUO, and hepatic tuberculosis should be considered in the differential diagnosis of this condition, especially if there is hepatomegaly of unknown origin [3, 4] . Laboratory parameters and imaging methods in the local form of hepatic tuberculosis are frequently abnormal, but non-specific. Definitive diagnosis of this condition can be very difficult; it relies on histological and/or bacteriological findings of the liver tissue obtained by biopsy [2, 3] . Sometimes, clinical diagnosis of tuberculosis is only confirmed after complete recovery with specific treatment. A good outcome is generally expected with early antituberculous therapy [3, 5] . We present a case of this rare form of tuberculosis that presented as FUO, and we reinforce the importance of considering this diagnosis in any case of unexplained hepatomegaly, hepatosplenomegaly or FUO.
Case report
A 17-year-old man was admitted to the University Hospital, Federal University of Minas Gerais, with daily fever bouts (up to 39.5°C), anorexia and weight loss (6 kg) during six months. He also complained of a mild dull ache in the right upper abdomen during the previous five weeks. Physical examination was unremarkable, except for a poor general condition and a tenderness associated with hepatosplenomegaly. Previous evaluation at another institution was inconclusive. Laboratory investigations showed hemoglobin, 9.9 g/dL; white blood cell count, 32,100 cells/mm 3 , with a shift to the left; platelet cell count, 198,000/mm 3 ; erythrocyte sedimentation rate, 103 mm/ h; prothrombin time, 58%; bilirrubin, 2.2 mg/dL (direct fraction, 1.2 mg/dL); albumin, 3.1 g/dL; globulin, 4.0 g/dL; alanine aminotransferase (ALT), 126 U/L (normal, 7 -30 U/L); aspartate aminotransferase (AST), 133 U/L (normal, 11 -37 U/L); and alkaline phosphatase, 346 U/L (normal, 15 -69 U/L). Renal function tests and urinalysis were within normal ranges. Serology for toxoplasmosis, brucellosis, hepatitis and leishmaniasis were negative. Blood cultures were negative, but the patient had recently taken antibiotics. Bone marrow examination showed no fungi, mycobacteria, parasites or atypical cells. Chest x-ray was normal. Abdominal ultrasonography demonstrated moderate increase of the liver and spleen. Rectal biopsy revealed viable eggs of Schistosoma mansoni. Liver biopsy was not performed at that time because the patient refused to be submitted to the procedure. Because of suspicion of Salmonella-S. mansoni association, the patient was treated with praziquantel and cloranfenicol, with no response. Since the symptoms persisted, he agreed to the proposed hepatic biopsy, which was guided by laparoscopy. Blood counts and liver function tests remained unaltered. During the laparoscopy, multiple nodules 0.2-0.6 cm in diameter could be seen on the liver surface, along with altered thickness of hepatic capsule, perihepatitis, and adherences between the epiplon and the anterior abdominal wall. Histophatological examination of the hepatic biopsy, stained by haematoxylin-eosin, Gomori and Ziehl-Neelsen, showed a diffuse and predominantly-mononuclear cell infiltrate with caseating necrosis foci that were surrounded by epithelioid cells, suggestive of granulomatous hepatic inflammation of tuberculous etiology. No fungi or acid-fast bacilli were found. The chest x-ray remained normal, and the tuberculin test was strongly positive. Antituberculous therapy, including isoniazid, rifampin and pyrazinamide, was initiated. Within a few days, the fever disappeared and a steady progressive improvement of the general condition of the patient was observed. Thirty days after the beginning of treatment, there was no hepatosplenomegaly, laboratory tests were normal, and the patient gained weight (3.5 kg). These drugs were maintained for six months. One year after the completion of treatment the patient remained completely asymptomatic.
Discussion
Fever of unknown origin constitutes one of the greatest challenges of clinical practice. It has been categorized into four variants: classic, neutropenic, HIV associated, and nosocomial. The definition of the classic type is a febrile disease during more than three weeks, with fever above 38.3ºC on several occasions, which remains undiagnosed after three days of investigation in the hospital or after three outpatient visits [6] [7] [8] .
Multiple etiologies should be considered when FUO is present; they can be grouped into the following categories: infection, neoplasia, collagenosis, miscellaneous, and undiagnosed causes. However, infection is the most common cause and accounts for approximately 20% to 40% of cases. Tuberculosis, mainly of extrapulmonary localization, remains an important cause of FUO [4, 9, 10] . For example, in a prospective study of 34 adult patients with FUO, tuberculosis, in varied clinical forms, was the most frequent disorder (40% of the patients assigned to the infectious diseases group and 17.6% of all cases in the series) [4] . In a more recent series, tuberculosis also constituted 40% of the patients with infectious diseases as a cause of FUO [11] . Approximately 36% of the cases in reports of granulomatous hepatitis presented as FUO, and hepatic granulomas have been associated with a wide variety of diseases of diverse etiologies, with 5-36% of these remaining undiagnosed [10] . Hepatobiliary disorders can account for up to 25% of the causes of FUO [12] . The most common etiologies of these are infectious or inflammatory processes (hepatitis, cholangitis, cholecystitis), and neoplastic disorders [13] .
Localized hepatic tuberculosis is a distinct clinical form of tuberculosis, with signs and symptoms related only to the hepatic injury, with minimal or no extrahepatic involvement. The clinical characterization and the nomenclature of isolated hepatic tuberculosis are not clearly defined; this disorder is referred to as atypical tuberculosis of the liver, tuberculous hepatitis, hepatic tuberculosis, hepatobiliary tuberculosis and localized or local hepatic tuberculosis. Hepatic tuberculosis constitutes less than 1% of all cases of this infection [14] . Liver involvement may occur in the primary and secondary forms of tuberculosis and is particularly frequent in patients with disseminated miliary tuberculosis. In autopsy series of disseminated tuberculosis, liver involvement was found in 80-100% of the cases [1] . On the other hand, the local form of hepatic tuberculosis, with minimal or no extrahepatic manifestations, is much less common [2, 3] . Kok et al. [15] reported that hepatic tuberculosis was isolated in 0.3% of 1,678 new cases of tuberculosis.
It is believed that pathogenesis of these two forms of hepatic tuberculosis is different. Hematogenous dissemination of the bacteria seems to be the route by which the bacilli reach the liver in miliary hepatic tuberculosis; on the other hand, in local hepatic tuberculosis, the tubercle bacillus probably reaches the liver from the intestine via the portal vein. The possibility of such mechanisms is reinforced by the histopathological findings; in miliary tuberculosis, the granulomas are nearly always situated inside the lobules and in the local hepatic form they are mainly in the portal regions [3] .
Patients with hepatic tuberculosis have variable clinical presentations and no consistent clinical and biochemical findings, which makes diagnosis difficult. The presenting symptoms are usually non specific and are mainly constitutional in nature; they include fever, night sweats, malaise, anorexia, weight loss, and abdominal pain [14, 15] . In general, the clue to the diagnosis of hepatic involvement is the finding of tuberculosis elsewhere. When such evidence is lacking, a correct diagnosis can be extremely difficult, as in our case study, which presented as FUO. Disturbance of bowel habit may be present, and diarrhea was about twice as common as constipation in another study [3] . Abdominal tenderness in the epigastrium or right upper quadrant is a common manifestation [15] . Hepatomegaly is observed in most cases and has been frequently associated with splenomegaly [1] ; however, splenic involvement is more common and extensive in the miliary form [16] . Jaundice may occur and is attributed mainly to the direct destruction of the liver parenchyma by tuberculosis [15] , but obstructive processes may also be present [16] .
The most frequent clinical-laboratory findings in tuberculosis of the liver are hepatomegaly (~90%), elevated serum alkaline phosphatase levels (~80%), fever (~70%), weight loss (~60%), and abdominal pain (~55%) [3, 5] ; all of them were present in our case. A moderate or marked increase in the serum levels of alkaline phosphatase, along with normal or mildly increased serum bilirrubin, is considered suggestive of hepatic tuberculosis; however, these findings are not specific and may occur in other conditions, such as metastatic carcinoma, liver abscess, echinococcosis, amyloidosis, granulomatous diseases of varying etiologies, and active cirrhosis [3] . This pattern of biochemical alterations was also observed in our patient. Low serum-albumin levels and hyperglobulinaemia have also been described as suggestive of hepatic tuberculosis [2, 3] . The aminotransferases can be moderately elevated or normal, and gamma glutamyltranspeptidase levels are sometimes markedly raised. Abnormal prothrombin time has been a common finding in some series [3] . Non-specific laboratory alterations, such as anemia and leukocytosis can be found. Sometimes there is pancytopenia. Increased erythrocyte sedimentation rates are common [5, 17] . Most of these laboratory abnormalities were observed in our case study.
Local and miliary forms of hepatic tuberculosis have similar biochemical presentations, but the local form is associated with more severe hepatocytic damage (higher serum ALT levels), and the miliary form is more wasting (lower serum albumin levels) [2] . The strong impairment of the general condition of our patient was probably due to the long duration of the disease condition.
Histological findings may include a wide variety of hepatic lesions. In a clinical review of 96 cases of patients with a predominantly hepatic presentation of tuberculosis, the findings were: granulomas (95.8%), caseation (83.3%), fatty changes (42%), portal fibrosis (20%), and acid-fast bacilli in association with granulomas (9%). A mononuclear cell infiltrate was also common [5] . In general, tubercle bacilli are rarely encountered and the finding of caseation in the hepatic tuberculous granulomas, although variable, is not very frequent [2, [17] [18] [19] . Bacteria are cultivated from the liver in only 0-10% of the cases, with the highest yield coming from granulomas with caseating necrosis [10] . Certain distinctive features can identify tuberculous granulomas in the liver; these include acid-fast bacilli within the lesion, caseating necrosis with destruction of the reticulin framework, irregular contours with a particularly dense cuff of lymphocytes surrounding the lesion, and few lesions, with a tendency to coalesce [10] . However, the etiology of hepatic granulomas can seldom be established by histological appearance alone. Some authors suggest that, in a consistent clinical picture, which is frequently somewhat non-specific, the finding of granulomas, especially with caseating necrosis, constitutes histopathological evidence of tuberculosis, unless proven otherwise [2, 20] .
According to a review of several series of granulomatous hepatitis, tuberculosis is the second-most-common single cause of hepatic granulomas (10%-53% of the cases), and it is by far the main cause of granulomatous hepatitis among infectious diseases. The most frequent identified cause was sarcoidosis, but these results must be cautiously interpreted, because they are dependent on a number of variables, including types of populations studied, geographic locations, and special interests of the investigators [10] . For example, Mir-Madjlessi et al. [21] focused on noncaseating granulomas and found a higher incidence of granulomas of unknown etiology.
Our patient also suffered from schistosomiasis; however, this infection probably had little or no effect on his clinical picture. The histological appearance of the liver in this case was not suggestive of schistosomiasis as a cause of granulomatous hepatitis. Schistosomal hepatic granulomas appear as aggregates of lymphocytes, macrophages and eosinophils, and the parasite eggs or their remnants are found within the granulomas [10] .
A high degree of suspicion is required for diagnosing localized hepatic tuberculosis, and the definite diagnosis relies on histological and/or bacteriological evidence of infection [15] . Histopathological examination of liver tissue obtained by biopsy is the most reliable diagnostic method [2, 3] . Imaging methods are of little value, because the findings are nonspecific. Ultrasonography, computerized tomography, and magnetic resonance imaging are very sensitive for the detection of hepatosplenic nodules, but differential diagnosis from other conditions, such as metastases, fungal abscesses and lymphomas, is difficult [14] . The tuberculin skin test is of little value as a diagnostic method. Other conditions can be associated with a positive reaction, and this test can be negative in patients with tuberculosis [10, 17] . Sometimes, clinical diagnosis of tuberculosis is confirmed only after complete recovery due to antituberculous therapy. Some authors suggest that, whenever there is a lack of etiological diagnosis of a granulomatous hepatitis, patients should be considered for an empirical trial with antituberculous drugs, especially if there is clinical deterioration, particularly in areas where tuberculosis is endemic [10, 17, 19] .
Tuberculous hepatitis is treated according to standard drug regimens. Response to treatment is less satisfactory in acutely-ill patients and in those younger than 20 years, as well as in patients with coagulopathy, high caseation scores, and those with predisposing factors, such as steroid treatment, chronic renal failure, diabetes mellitus and systemic lupus erythematosus. The success of treatment depends on early recognition of the disease, which can be very difficult, because of non-specific presentation in the great majority of cases, and because hepatic tuberculosis is easily confused with other liver diseases [5] .
In conclusion, tuberculosis of the liver should be considered in any case of unexplained hepatomegaly, hepatosplenomegaly or FUO; and, in suspicious cases, a liver biopsy should be performed without delay, since this condition responds well to early antituberculous therapy.
